Estrogenic triarylethylene acetic acids: effect of structural variation on estrogen receptor affinity and estrogenic potency and efficacy in MCF-7 cells.
Triarylethylenecarboxylic acids exemplified by (E,Z)-2-{4-[1-(p-hydroxyphenyl)-2-phenyl]-1-butenyl}phenoxyacetic acid (8) are a new class of estrogen receptor (ER) ligands capable of tissue selective estrogen agonist and antagonist effects. We report the syntheses of 8 and of analogues incorporating structural features known or anticipated to facilitate ER affinity in triarylethylenes. These studies revealed that the p-hydroxyphenyl moiety, ethylenic bond, and ether oxygen of 8 were all critical for high ER affinity. Although a 1,1-bisphenolic analogue bearing the p-(oxyacetic acid) moiety on its 2-phenyl ring, 12, had low ER affinity, it exhibited estrogenic potency approaching that of 8 in MCF-7 cells. Unlike 8 which was a partial agonist with weak antagonist potency, 12 was a full agonist. A similar profile of potency/efficacy in MCF-7 cells was seen in 9, an ethylenic bond saturated analogue of 8. Growth-promoting effects of 8, 9, and 12 were fully antagonized by the antiestrogen tamoxifen, suggesting that such effects were mediated solely via ER. Thus, our studies in MCF-7 cells have confirmed the estrogenicity of 8 and have enabled identification of two analogues with favorable estrogenic potency and full estrogen efficacy. On this basis, these three (triarylethylene)acetic acids have been selected for more intensive animal studies of their extrareproductive tract estrogenic effects.